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CLAIMS: 



1. Integrated citi^ujfry^ comprising a capacitor comprising a first 
capacitor electrode, a second dapacitor electrode and a high K capacitor 



dielectric region received the 



the high K capacitor dielectric region 



comprising a high Ky|substantiall^^^morphous material layer and a high K 

/ 1 X 

substantially crystalling material layer. 
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2. The integrated circuitry of claim 1 wherein the high K 
substantially amorpno^s^material and the high K substantially crystalline 
material constitute the sarn^ chemical composition. 

3. The integrated: circuitry^ of claim 1 wherein the high K 
substantially amorphous material and tnbv high K substantially crystalline 
material constitute different chemical composition 
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4. The integrated circuitr^ of claim 1 wherein at least one of the 
first and second electrodes/comprises elemental metal, metal alloy, conductive 

5. The integrated circuitry^f claim 1 wherein at least one of the 
high ' K substantially amprphous material layer and the high K substantially 
crystalline material layer contacts at least one of the first capacitor electrode 
and the second capacitor electrode. 
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6. The \integrated circuitry of claim 1 wherein the high K 
substantially amorphous material layer contacts at least one of the first 
capacitor electrode arul the second capacitor electrode. 



7. The integrated circuitry of claim 6 wherein the high K 
substantially amorphous i\terial layer contacts only one of the first capacitor 
electrode and the second capacitor electrode. 



8. The integrated/i/circuitry// of claim 1 wherein the high K 

'/I \ / 

substantially amorphous matierial^ Wer contacts one of the first and second 



capacitor electrodes and the l^gn K su^tantially crystalline material layer 
contacts the ' other of the first .and Vecond capacitor electrodes. 




9. The integrated^ circuitry ofi claim 1 wherein the high K capacitor 



dielectric region is the \pnly capaeirar dielectric region received between the 

^ W 

first and second capacitor electrodes, and\ consists essentially of the high^ K 

\ 

substantially amorphous material layer and vthe high K substantially crystalline 
material layer. 



10. 



The integrated circuitry of claim 1 wherein the high K 



substantially amorphous material layer is at least 98% amorphous, and the 

\ 

high K substantially crystalline material layer is at least 98% crystalline. 
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11. The integrated circuitry of claim 1 comprising a semiconductor 
substrate, the capacitor being received at least partially over the semiconductor 
substrate, the high K substantially crystalline material layer being received 
between the semiconductor \ubstrate and the high K substantially amorphous 
material layer. 



12. The integrated circuitry of claim 11 wherein the semiconductor 
substrate comprises bulk monocrystalline silicon. 




the high K substantially 



13. The integrated circuitry of clairg' 11 wherein at least one of the 
high K substantially amorphous/ n^aterial 

crystalline material layer .cont|cts| at^^ least: one of tl\p first capacitor electrode 
and the second capacitor eleciroie. 



14. The integrated ^^ircuitry 'of claim 11 wherein the high K 
substantially amorphous matenal^^^^r^contacts at least one of the first 
capacitor electrode and the second capacitor electrode. 




15. The integrated circuitry of claim 1 comprising a semiconductor 
substrate, the capacitor being received at leastApartially over the semiconductor 
substrate, the high K substantially amorphous^ material layer being received 
between the semiconductor substrate and the high K substantially crystalline 
material layer. \ 
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16. ^ The integrated ciro€i/ryi-€if claim 15 wherein the semiconductor 
substrate comprising bulk monorfryst^oHine silicon. 



lA Integrated circuitry comprising a capacitor comprising a first 
capacitor Mectrode, a second capacitor electrode and a Ta205 comprising 
capacitor dielectric region received therebetween; the Ta20^ comprising region 
comprising a\ substantially amorphous T^^2^5 comprising layer and a 
substantially crystalline T^^2^5 comprising layer. 
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18. The integrated circuitry of claim 17 wherein at least one of the 
substantially amorphou^Ta205 comprising layer and the substantially crystalline 
Ta205 comprising; layeiv- contacts^ at least -one of the first capacitor electrode 
and the second capacitorX electrode. 



19. The integrated xircuitry of claim 17 wherein the substantially 
amorphous Ta205 comprising \ayer contacts at least one of the first capacitor 
electrode and the second capaciror electrode. 



20. The integrated circuitry^ of claim 19 wherein the substantially 
amorphous T^2^5 comprising layer cbntacts only one of the first capacitor 
electrode and the second capacitor elecVode. 



2-1 
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21. \ The integrated circuitry of claim 17 wherein the substantially 
amorphous T^2^5 comprising layer contacts one of the first and second 
capacitor electrWes and the substantially crystalline Ta205 comprising layer 
contacts the otheVi of the first and second capacitor electrodes. 



22. The int^rated circuitry of claim 17 wherein the T^^2^5 
comprising • region is the^only capacitor dielectric region received between the 
first and second capaci^r electrodes, and consists essentially of the 
substantially amorphous T^^2^\5 comprising layer and the substantially crystalline 
^^2^5 comprising layer. 



23. A capacitor: forming Nmethod comprising: 

forming a first capacitor ele^^rode layer over a substrate; 

forming a high K capacitor dielectric region over the first capacitor 
electrode layer, the high K capacitor dielectric region comprising a high K 
substantially crystalline material layer and\a high K substantially amorphous 
material layer; and 

forming a second capacitor electrode la^^er over the high K capacitor 
dielectric region. 



24. The method of claim 23 comprising^forming the high K 
substantially arhorphous material and the high K sjibstantially crystalline 
material to constitute the same chemical composition. 
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25. \ The method of claim 24 wherein the chemical composition 
comprises T^UO^. 

26. The method of claim 23 comprising forming the high K 
substantially amOTphous material and the high K substantially crystalline 
material to constitute different chemical compositions. 

27. The metWod of claim 23 wherein at least one of the high K 
substantially amorphous material layer and the high K substantially crystalline 
material layer contacts atXleast one of the first capacitor electrode layer and 
the second capacitor electrode layer. 



28. The method of claim 23 wherein the high K substantially 
amorphous material layer contacts at least one of the first capacitor electrode 
layer and the second capacitor el^rode layer. 




29. The method of claim \28 wherein the high K substantially 
amorphous material layer contacts onlA one of the first capacitor electrode 
layer and the second capacitor electrode Mayer. 



30. The method of claim 23 wHerein the high K substantially 
amorphous material layer contacts one of tne first and second capacitor 
electrode layers and the high K substantially crykalline material layer contacts 
the other of the first and second capacitor electrode layers. 
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3 IN The method of claim 23 wherein the high K capacitor dielectric 
region is formed to be the only capacitor dielectric region received between 
the first anm second capacitor electrode layers, and consists essentially of the 
high K substantially amorphous material layer and the high K substantially 
crystalline material layer. 



32. The method of claim 23 wherein the high K substantially 
amorphous material layer is formed to be at least 98% amorphous, and the 
high K substantially c^rystalline material layer is formed to be at least 98% 
crystalline. 



33. A capacitor forming method comprising: 

\ 

forming a first capacit^r^ electrode layer over a substrate; 

depositing a substantial^ amorphous first high K capacitor dielectric 
material layer over the first capacitor electrode layer; 

converting the substantially\ amorphous high K first capacitor dielectric 
material layer to be substantially crystalline; 

after the converting, depositing\a substantially amorphous second high K 
capacitor dielectric material layer over^he substantially crystalline first high K 
capacitor dielectric material layer; and 

forming a second capacitor elecVode layer over the substantially 
amorphous second high K capacitor dielect\ic material layer. 
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34. She method of claim 33 further comprising after the converting 
and before forming the second capacitor electrode layer, oxidize annealing the 
second high K\ capacitor dielectric material layer in an oxygen containing 
atmosphere at a ^mperature of no greater than about 600°C and effective to 
maintain the second high K capacitor dielectric material layer substantially 
amorphous. 

35. The metho^ of claim 33 further comprising after the converting 
and before forming the second capacitor electrode layer, oxidize annealing the 
second high K capacitor\^dielectric material layer in an oxygen containing 
atmosphere at a temperature of from about 300°C to about 550°C and 
effective to maintain the second high- K capacitor dielectric material layer 
substantially amorphous. 



36. The method of claim 33 wherein the converting occurs in an 
atmosphere which is substantially void oxygen. ^ 



37. The method of claim 33^wherein the first and second dielectric 
material layers are formed to constitute the same chemical composition. 



38. The method of claim 37 ^{vherein the chemical composition 
comprises 7^20^. 
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39. \ The method of claim 33 wherein the first and second dielectric 
material layeVs are formed to constitute different chemical compositions. 

40. Th A method of claim 33 wherein the second capacitor electrode 
layer is formed toVontact the substantially amorphous second high K capacitor 
dielectric material laVer. 

41. The metho^ of claim 33 wherein the first high K capacitor 
dielectric material layer is Vormed to contact the first capacitor electrode layer. 

42. The method of \claim 33 wherein the first high K capacitor 
dielectric material , layer , is formpfl. to: contact the first capacitor electrode layer, 
and the second capacitor electrodA layer is formed to contact the substantially 
amorphous second high K capacitoA dielectric material layer. 

43. The method of claim 3 3\ wherein the first high K capacitor 
dielectric material layer is formed to contact the first capacitor electrode layer, 
the second high K capacitor dielectric mate\ial layer is formed to contact the 
first high K capacitor dielectric material myer, and the second capacitor 
electrode layer is formed to contact the secoXd high K capacitor dielectric 
material layer. \ 
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44. VvA capacitor forming method comprising: 

forming a first capacitor electrode layer over a substrate; 

depositing a substantially amorphous first high K capacitor dielectric 
material layer aver the first capacitor electrode layer; 

oxidize annealing the first high K capacitor dielectric material layer in 
an oxygen contain||ng atmosphere at a temperature of ho greater than about 
600°C; 

after the oxidize annealing of the first high K capacitor dielectric 
material layer, converMng the substantially amorphous high K first capacitor 
dielectric material layerX to be substantially crystalline; 

after the converting, depositing a substantially amorphous second high K 
capacitor dielectric: material; layer over the substantially crystalline first high 
K capacitor dielectric matesial layer; 

oxidize annealing the JBecond high K capacitor dielectric material layer 
in an oxygen containing atmosphere at a temperature of no greater than about 
600°C and effective to maintain the second high K capacitor . dielectric 
material layer substantially amorphous; and 

forming a second capacitor electrode layer over the substantially 
amorphous second high K capacitor dielectric material layer. 
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45. The method of claim 4tt further wherein the first and second 
oxidize annealings comprise annealing m an oxygen containing atmosphere at 
a temperature of no greater than about \600°C. 
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46. \^he method of claim 44 wherein the converting occurs in an 
atmosphere which is substantially void oxygen. 

47. The method of claim 44 wherein the first and second dielectric 
material layers are Yormed to constitute the same chemical composition. 

48. The meth^ of claim 47 wherein the chemical composition 
comprises Ta20^. 



49. The method of cHaim 44 wherein the first and second dielectric 
material layers are formed to cVistitute different chemical compositions. 
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50. \ A capacitor forming method comprising: 

forming a first capacitor electrode layer over a substrate; 

deposking a substantially amorphous first high K capacitor dielectric 
material layeA over the first capacitor electrode layer; 

converting the substantially amorphous high K first capacitor dielectric 
material layer to be substantially crystalline; 

after the \converting of the substantially amorphous high K first 
capacitor dielectric\ material layer, oxidize annealing the first high K capacitor 
dielectric material layer in an oxygen containing atmosphere at a temperature 
of no greater than about 600°C; 

\ 

after the oxidize annealing of the first high K capacitor dielectric 
material, layer, , depositing, a substantially- amorphous second high K capacitor 
dielectric material layer rfijer the substantially crystalline first high K capacitor 
dielectric material layer,' \ 

oxidize annealing the second high K capacitor dielectric material layer 
in an oxygen containing atmosphere at a temperature of no greater than about 
600°C and effective to maintain the second high K capacitor dielectric 
material layer substantially anrorphous; and 

forming a second capacitor electrode layer over the substantially 
amorphous second high K capacitor dielectric material layer. 



51. The method of claim\ 50 further wherein the first and second 
oxidize annealings comprise annealing in an oxygen containing atmosphere at 
a temperature of no greater than abo^t 600°C. 
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53. The method of claim 50 wherein the converting occurs in an 
atmospherA which is substantially void oxygen. 

53. The method of claim 50 wherein the first and second dielectric 
material layers are formed to constitute the same chemical composition. 
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54. The mVthod of claim 53 wherein the chemical composition 
comprises Tdi2^S' 

55. The method S(f claim 50 wherein the first and second dielectric 
material layers are formed tb constitute different chemical compositions. 



12 



13 



14 



15 



16 



17 



18 



19 



20 



21 



22 



23 




0^7 



24 



M122I322.P02 A270002071420N 



PAT-VS\AP-00 



